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Abstract 
This study aimed to examine scientific thinking of the learners who learning with the knowledge construction model enhancing 
scientific thinking. The target group consisted of 50 students who were studying in grade sixth during the second semester of  
2008 academic year at Demonstration school of Khon Kaen University Mordindeang Thailand. The research design 
was the Developmental Research Type II (Richey and Klein, 2007) which emphasized on the study of the process of design and 
model development: the document analysis: to examine and analyze principles, theories and related research,  the study of the 
contexts, the synthesis of framework of designing model, the design and the development of the model and the model efficiency 
examination. The results shown 11 elements of the model which were: 1) Problem Base, 2) Resources, 3) Collaboration,    
4) Coaching, 5) Scaffolding, 6) Science Clinic, 7) Cognitive Tools, 8) Thai Local Wisdom Room, 9) Scientific Thinking Room, 
10) Science Laboratory, and 11) Scientific Thinking Practice Room. Additionally, qualitative approach was applied to analyze 
scientific thinking was found 4 aspects of abilities:  inquiry, 2 analysis, 3 inference, and 4 argument. 
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1. Introduction 
The influence of information technology and communications in the information society that is affecting life style 
of learners, both now and in the future. The information technology that the learners have received will be useful; it 
depends on the abilities of reflective thinking, analysis and diagnosis. The summarization of information 
technology wisely to keep pace with the world rapid change. The learners must try to adapt themselves as 
enthusiasm, active learning. There is always seeking new knowledge and skills as well as higher-order thinking.
The Thai government has realized in this change, they determined by the National Education Act BE 1999 as a way 
of learning based on all learners has the ability to learn and develop their own as the learners are most 
important. Education process has to encourage the learners to develop their natural and full of potential (Office of 
National Education Commission, 1999). 
To encourage students' scientific thinking skill this is the higher-order thinking skills. It is the ability 
of individuals to seek knowledge in inductive and deductive reasoning to think of an answer or identify and to 
explore the scientific examination of the facts. It may be observed, experiments to test hypotheses and to find 
out why a conclusion, without bias or emotion (Azmitia and Crowley, 2001); Dunbar (1999); Kuhn (2004) and 
the Institute for Promotion of Teaching Science and Technology, Ministry of Education (2002). The thinking 
skills that the learners should be encouraged and trained. Kuhn (2004) has given guidelines to train the learners to 
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think scientifically with the fourth stages such as 1) The inquiry phase) 2) The analysis phase 3) The inference 
phase 4) The argument phase. 
For serving above mentioned skills, the web-based attribution and symbol system (hyper text, hyper link and 
hyper media) are taken into consideration. These can help to enhance the knowledge construction and 
scientific thinking skills (Chaijaroen Sumalee, 2005).  In addition, these attribution help to facilitate the exchange of 
multiple perspectives between learners and learners, learners, teachers and scientists by using web board. As well as 
promote and support manipulation in the laboratory and in the virtual laboratory in the case of laboratory hazardous 
chemicals that are harmful. 
Therefore, this study intends to design and development of the Knowledge construction model enhancing 
scientific thinking and to study the scientific thinking of the learners who learning with the model. This may result 
in promoting of scientific thinking that necessary for the human resources in the knowledge-based society.  
2. The purpose of this study 
To examine scientific thinking of the learners who learning with the knowledge construction model enhancing 
scientific thinking. 
3. The research design 
The research design of this study was the Developmental Research Type II (Richey and Klein, 2007) focusing on 
designing process, and model development. There were 3 phases as followings:  Phase I: Model development, Phase 
II: Model validation and Phase III: Model use.  In this article, the study in Phase III, Model use was presented. 
4. Target group 
The target group was 50 sixth grade students, Demonstration School of Khon Kaen University Mordindeang , 
who were learning with the model during the first semester of 2008 academic year. 
5. The instruments used in this study 
The instruments used in this study consisted of: 
1. The instruments for experiment: the knowledge construction model enhancing scientific thinking that design 
and development by the researcher. 
2. The instrument for collecting data: the scientific thinking interview form. It is unstructured interviews form. 
In-depth interviews were employed to examine the scientific thinking based on Kuhn (2004), which consists of four 
phases: the Inquiry phase, the Analysis phase, the Inference phase, and the Argument phase. 
6. Data collecting and analysis 
      
summarization. 
7. The research result 
The Study of scientific thinking of  the model  , through interview  of 12 learners and 
analytical study of the  protocol were found that  scientific  thinking of the learners based on the concept of Kuhn 
(2004), which consisted of four phase: inquiry, analysis, inference and  argument as following details: 
1) The Inquiry:  when the learners face the new situation. Learners investigate the link between information and 
prior-knowledge, or the knowledge of existing theories. Classifying material about and how to use it. Learners also 
compare information between the data obtained with existing theories or prior knowledge. And the learners also 
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access to information and the knowledge by using search engines and links. The students link case study to the 
situation with relevant theoretical principles, for example, the sublimation of Camphor. 
The result from an interview learners, analyzing the problem of separating chemical substances by sublimation, 
as the examples of fo I wonder why when the salt is mixed with camphor and left it 
disappears.  I looked into the archives of, and searched on the Web, I read about what we do to see if it matches 
what we were looking for, the text shows that when learners encounter new situations which are unfamiliar to them, 
they find ways to solve the problem  by using the inf Data is compared with the 
existing information.  Some information is used and the rest is discarded. The learner continued to search for 
relevant information, until the situation can b We find that it is called the sublimation of the substance 
which changing from a solid to a gas, additionally to there are other substances that can be change.  
2) The Analysis: when the learners' information from the investigation of the sources of the information in 
different steps. The learner take the information into consideration by comparing with empirical evidence on the 
issue, trying to make connections with existing knowledge of the changes in the physical and chemical properties of 
substances. 
From interviews results of the learners, it is found that the chemical change which occurs with burning grass is 
that, it becomes ash. The chemical does not return to the grass. The same thing "from the text shows that the learners 
can compare the empirical evidence of the situation with the theory of a substance.  At this stage of the inquiry 
phase illustrates as the following I see that grass was burnt ... it is black and white. 
The above information shows that students have tried to test or trial which has been linked to theories and related to 
a conclusion.  This shows the relationship between theory and empirical evidences. 
3) The inference: From data obtained in phase 1 and phase 2 of the analysis in the study the learner come to the 
conclusion from such information. As to the situation of the acid - base material.  
From the interviews of the learners regarding the problem of acid - base compounds are shown as the following 
examples of the empirical evidences:   is a problem with some soft drinks that causing abdominal pain. We 
can study this by acid-soaking a chicken. Leave it ... for a time then examine it  at the edges ...The documentary 
shows one which I soak them into water ... it is pale in colour ... it's not like it was at first ... but It's  soft and  pale. 
Paler even more than before... " " ... If we drink soft drinks we cannot tolerate   it ... because of acid in the stomach. 
The text shows the principles of learning theory, regarding the acid - base material with empirical evidence obtained 
from experiments which were available. The relationship of the principles, and theories led to the conclusions of the 
study. 
4) The argument: A discussion of the reliable or accurate reasons of the learners.  
 When we have 
information from reliable experiments, we just need a friend to confirm our confidence in what we describe.  The 
message shows that learners are able to explain why and indicate that the source and reliability of such reasons. 
8. Target group 
The result of research regarding scientific thinking of learners who learned with the models of knowledge 
construction based on Kuhn (2004). The finding is consistent w
framework to analyze and develop a learning environment based on constructivist in actual conditions. 
Chaijaroen Sumalee, et al, (2005  studied the Learner's Conceptual Thinking Learning with Learning Innovation to 
Encourage Human Thinking. The key elements are as follows: Problem Base, Resource, Scaffolding, Coaching and 
Collaboration. Kanjug Issara and Chaijaroen Sumalee 2006  studied the Development of Learning Environment 
Model Enhancing Expertise Mental Model. The model consisted of as following elements: Problem Base, 
Knowledge bank, Cognitive tools, Collaborative learning, Center for expert development, activating expert mental 
model laboratory, related case and Scaffolding. Samat Charuni and Chaijaroen Sumalee (2006) studied Design and 
Development of Constructivist Web-Based Learning Environment Model to Enhance Creative Thinking for Higher 
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Education Students. The key elements are as follows: Problem base, Resource, Related case, Mind tool, Creative 
thinking lab, Collaboration, Scaffolding and coaching.  Wattanachai Suchat and Chaijaroen Sumalee 2010  studied 
the Development of Constructivist Web Based Learning Environment Model to Foster Problem Solving and 
Transfer of Learning. The model consists of the following elements : Problem Base, Resource, Related case, 
Scaffolding, Fostering problem solving center, Training transfer of learning center, Social support, Cognitive tool, 
Collaborative and Coaching. Chorum wanwisa and Chaijaroen Sumalee 2010 studied the Development of Web-
Based Learning Environment Model Based on Constructivist Theory to enhance Critical Thinking of Education 
Students. There are seven key elements, including the Problem base, Resources, Scaffolding, Cognitive 
apprenticeship, Collaboration, Social support, Critical thinking lab. The study found that students with critical 
thinking framework of Ennis, 2002. Yampinige and Chaijaroen Sumalee 2010) studied Design and Development of 
Knowledge Construction Model Based on Constructivist Theories to Support Ill-Structured Problems Solving 
Process for Industrial Education and Technology Students. The study found that the process of ill-structure problems 
solving.  Jakpeng Sarewut and Chaijaroen Sumalee (2010) studied the Design and Development Model of 
Multimedia Learning Environment to Support the Knowledge Construction and Higher Order Thinking. The model 
consists of the follows components: Problem Base, Resources, Scaffolding, Collaboration, Thai Skill Clinic, Higher 
Order Thinking Support Room and Thai Skill Laboratory. The study found that  higher-order 
thinking skills based on the concept of Anderson and Krathwohl (2001). Laohasurayodhin and Chaijaroen Sumalee 
20  studied the development constructivist learning environment model enhancing virtual team learning. The 
model consists of the following elements : Problems and learning tasks, Learning resource, Coaching center by 
experts, The enhanced center of virtual team learning and cognitive tools for sharing and social collaboration for 
problem solving, Scaffolding and cognitive strategies for problem solving. The results show that this model supports 
 
y be caused by the instructional 
design: ID Theory was used in this study. The crucial theories and principles used as the foundation of design and 
development for the knowledge construction model are based on the concept of Kuhn (2004), which consisted of 
scientific thinking which are found in the learning process and interview result. 
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